((2R,3S)-3-((tert-butyldimethylsilyl)oxy)tetrahydro-2H-pyran-2-yl)methanol (2):
The monoprotected diol was synthesized following the general procedures described on literature. Spectral data was consistent with the known compound.
(2R,3S)-2-vinyltetrahydro-2H-pyran-3-ol (3):
This vinyl alcohol was synthesized following the general procedures described on literature. Spectral data was consistent with the known compound.
(2S, 3R, 4S, 5R, 6R)-2,3,4-trimethoxy-5-((4-methoxybenzyl)oxy)-6-vinyltetrahydro-2H-pyran (8):
DMSO (18 ml, 252.7 mmol), Et 3 N (21 ml, 153.4 mmol) and SO 3 . Py (10.5 g, 65.7 mmol) were added to a stirred solution of pyran 7 (7.5g, 21.9 mmol) in dry CH 2 Cl 2 (220 mL) at 0ºC under argon. The vigorously stirred was maintained and the reaction was following by TLC. Then, the mixture was diluted with EtOAc, and washed with a solution of HCl 1M, saturated solution of NaHCO 3 and a saturated solution of NaCl. The combined organic layers were then dried over MgSO 4 , filtered, and the solvent removed under reduced pressure. The corresponding aldehyde thus obtained was used to the next step without further purification. Next, the phosphonium ylide was prepared by addition at 0º C of lithium bis(trimethylsilyl)amide (19.7 mmol) to a solution of methyltriphenylphosphonium bromide (7.8g, 21 .9 mmol) in dry toluene (100 mL) at 0ºC under argon, and the reaction was stirred for 15 min. Then, the reaction mixture was cooled to -78 ºC, and a solution of the corresponding aldehyde in toluene (20 mL) was added. The reaction was allowed to warm to room temperature until analysis via TLC showed complete formation of final product. The reaction was quenched with the addition of a saturated solution of NH 4 Cl, diluted with diethyl ether, and washed with water and a saturated solution of NaCl. The combined organic layers were then dried over MgSO 4 , filtered, and the solvent removed under reduced pressure. This crude reaction mixture was purified by gel column chromatography (n-hexane/AcOEt; 90:10, v:v) to obtain 5.41 g (15.99 mmol, 73% yield).
[α] 25 D =+99.3 (c 1.4, CHCl 3 ). 1 H RMN (300 MHz, CDCl 3 ): δ = 3.13 (t, J = 9.6 Hz, 1H), 3.22 (dd, J = 3.6, 9.6 Hz, 1H), 3.38 (s, 3H), Padrón. 
Final Materials:
(2R,4S,4aS,8aS)-4-chloro-2-isobutyloctahydropyrano[3,2-b]pyran (4): Following the general procedure described above, to a solution of Fe(acac) 3 (21 mg, 0.0582 mmol) in dry CH 2 Cl 2 (5mL) were added TMSCl (0.1 mL, 0.7 mmol), the unsaturated alcohol 3 (74.5 mg, 0.582 mmol) and isovaleraldehyde (0.70 mmol). The reaction crude was purified by silica gel column chromatography (nhexane/EtOAc 80:20) leading 88 mg of 5 (65% yield).
[α] 
3-((2R, 4S, 4aS, 6S, 7R, 8S, 8aS)-4-chloro-6,7,8-trimethoxyoctahydropyrano[3,2-b]pyran-2-yl)propyl acetate (12):
Following the general procedure described above, to a solution of Fe(acac) 3 (16.7 mg, 0.046 mmol) in dry CH 2 Cl 2 (4.6 mL) were added TMSCl (0.06 mL, 0.458 mmol), the unsaturated alcohol 9 (100 mg, 0.458 mmol) and 4-acetoxy-butanal (0.458 mmol). The reaction crude was purified by silica gel column chromatography (n-hexane/EtOAc 80:20) leading 95.8 mg of 12 (57% yield).
[α] Padrón. 
Computational Details
All the calculations reported in this paper were obtained with the GAUSSIAN 09 suite of programs. 5 Geometry optimizations were carried out using the hybrid functional B3LYP 6 in conjuction with the D3 dispersion correction suggested by Grimme et al. 7 and the standard double-quality plus polarization 6-31G(d) basis set, 8 
